Background: Although delivering a chosen mode of anaesthesia for certain emergency surgery procedures is potentially beneficial to patients, it is a complex intervention to evaluate. This qualitative study explored clinician and patient perspectives about mode of anaesthesia for emergency surgery.
Introduction
It is possible to perform some surgical procedures under general anaesthesia (GA), neuroaxial regional anaesthesia (RA) or local anaesthesia (LA). Evidence is mixed as to the benefit of one mode of anaesthesia over another 1 -3 . GA is the traditional method for providing anaesthesia and allows the safe, stable performance of surgical procedures 4 . There is, however, evidence that avoidance of GA may improve patient outcomes, especially in some emergency surgery settings 5, 6 . Multiple observational studies and a recent meta-analysis of seven randomized trials have shown an association between GA and poorer outcomes after stroke thrombectomy 7, 8 . This growing evidence base has led to LA becoming standard care in many centres.
In patients who underwent emergency inguinal hernia repair, observational studies 9, 10 indicated that LA carried a lower mortality risk, fewer cardiac and respiratory complications and faster recovery time. A post hoc subgroup analysis 11 of a recent RCT comparing open and endovascular repair (EVAR) of ruptured abdominal aortic aneurysms (rAAAs) demonstrated a reduced 30-day mortality rate for ruptured EVAR performed under LA compared with GA. A recent analysis 12 confirmed that the use of LA for ruptured EVAR has been adopted in the UK with lower mortality rates with use of LA than GA. No prospective clinical trials have directly addressed the effect of mode of anaesthesia on outcomes in patients undergoing emergency vascular surgery. Similarly, the published evidence comparing different types of anaesthesia for hip fracture surgery is largely observational 13, 14 . As a consequence, professional guidelines for both hip fracture and aortic surgery are unable to recommend any particular anaesthetic technique over another.
Although delivering a particular method of anaesthesia for certain surgical procedures is potentially beneficial to patients, it is a complex intervention to evaluate through clinical trials. Qualitative research methods are integral to understanding practice, particularly in complex settings such as emergency surgery. This study aimed to address the fact that very little is known about clinician and patient preferences for the mode of anaesthesia and the rationale for selecting it in this setting.
Methods
The National Health Service (NHS) Health Research Authority gave ethical approval for the study (REC reference 17/SC/0548).
Participants were recruited from three emergency surgery clinical contexts: rAAAs, hip fractures and inguinal hernias. These three procedures were chosen to represent different settings where GA, RA and LA are used routinely. Interviews were conducted between December 2017 and July 2018 with clinicians and patients from eight NHS Trusts. The semistructured interviews followed a topic guide to ensure that the same questions were asked to all participants, but allowed deviation in discussions according to the answers given. The sample size was not predetermined; instead, the aim was to maximize a range of views from different disciplines and settings within the data collection time frame and to conduct interviews until data saturation was reached 15 . Staff were recruited by snowball sampling: initial recruitment was done via e-mail invitation to surgeons and anaesthetists with experience undertaking one (or more) of the three procedures, and participants then identified colleagues who could be recruited. Patients were sampled purposively from recent operating lists, and all had undergone emergency abdominal aortic aneurysm, inguinal hernia or hip fracture surgery between 3 months and 2 years before interview. Initial contact was made by telephone, which was followed by a letter and information sheet to those interested in participating. The anaesthesia technique was recorded from the clinical notes.
There were separate interview topic guides for clinicians and patients (Appendix S1, supporting information). The clinician topic guide was developed with guidance from two clinical authors to reflect current practice. The patient topic guide was developed with guidance from the Bristol vascular surgery patient focus group (meeting date 7 November 2017).
An experienced qualitative researcher conducted the interviews and analysed the transcripts using thematic analysis. Thematic analysis is an inductive method, meaning that analysts approach the transcript without a predefined theory and themes are generated through rigorous coding 16 . Each transcript was coded line-by-line according to content and meaning. Codes were then grouped to form categories first based on content. These were discussed and recategorized with all authors to identify themes and subthemes. Further analysis was conducted to develop the themes, which were modified at three further analysis meetings with all authors. Any variation according to clinician type or surgical setting was noted. The codes were applied to the transcripts and categorized using NVivo version 11 (QSR International, Burlington, Massachusetts, USA).
Results
Interviews lasted between 18 and 60 min. Data saturation was reached after interviews with 23 patients and 56 clinician participants, including consultant anaesthetists (21), consultant surgeons (21) and other members of the emergency surgical team (14) from three specialty areas: fractured neck of femur (35), inguinal hernia repair (21) and EVAR for rAAA (21) . Of the 23 patients interviewed, ten had surgery for fractured neck of femur, seven for strangulated inguinal hernia and six for rAAA ( Table 1) . Nineteen clinician and seven patient interviews took place in person; the remaining 37 clinician and 16 patient interviews were conducted by telephone. Two themes and eight subthemes are reported alongside quotations from the interviews ( Table 2 ) and a thematic map ( Fig. 1 ). Change and development in anaesthesia Because we're better with our nerve blocks they are getting analgesia, whereas actually the best way to analgise them back then would have been to do a spinal (anaesthetist, hip fracture surgery, site 2) We've done a few more recently under local anaesthesia … there is emerging evidence that for ruptures, local anaesthesia gives a better outcome than general anaesthesia (interventional radiologist, EVAR, site 1) I didn't feel as bad this time with whatever they used as I have done before (patient having hernia repair)
Importance of mode of anaesthesia for outcomes in emergency surgery 
Tensions in decision-making about mode of anaesthesia
Clinical autonomy and guidelines in anaesthesia It's a blessing and a curse in terms of it's good that we take every patient and every situation on its merits and make a decision. But I think it does lead to excess variation in practice sometimes (anaesthetist, all settings, site 7) We've issued guidance and recommendations, and had anaesthetists try to talk to anaesthetists, and other anaesthetists try to cajole anaesthetists, and even just have a majority view, and we failed (surgeon, hip fracture surgery, site 6)
Conforming to norms in mode of anaesthesia It is left to the discretion and the experience of the anaesthetist, but certainly the way things are done here it's more traditionally people are used to looking after people who have had a general anaesthetic (anaesthetist, all settings, site 2) [By using local anaesthesia] we managed to return [the patient] to a state where he was discharged from the hospital physiologically good about three or four days later. 
Context and 'best' mode of anaesthesia
The potential advantages and disadvantages of GA, LA and RA were discussed ( Fig. 2) . LA and RA were described as having less physiological impact and hence being better for elderly patients or those with cardiovascular co-morbidities, and for enabling a quicker recovery. GA was seen to provide a more comfortable experience for patients while making the technical side of surgery easier, as well as being quicker to administer and thus increasing theatre efficiency. Both clinicians and patients assumed that the research team, by encouraging comparison of types of anaesthesia, were implying that LA or RA is preferable to GA. However, clinicians very rarely stated categorically that one form of anaesthesia was the best; most said it was context-dependent. For example, some clinicians said GA was worse for influencing postoperative cognition, but it was also stated that it was better for those with existing dementia. This was primarily in hip fracture settings: patients with advanced dementia may lack cooperation for regional techniques, whereas GA prevented them becoming confused or agitated during the procedure. Additionally, GA and LA/RA were each reported as riskier than the other by equal numbers of people. Over half of the clinicians (31 of 56) stated explicitly that there was not a 'best' mode of anaesthesia. Over one-third (20 of 56) cited previous research that had not shown differences in outcomes between modes of anaesthesia.
Fifteen of the 18 patients who stated a preference said they would prefer GA because of fear of awareness in surgery. Many of the patients had experience of LA or RA in elective operations, and this was seen as more acceptable than having LA or RA in emergency contexts. Patients reported that it was difficult to understand what surgery is like without experience; people who have not had LA or RA would be apprehensive about being awake in surgery, but experiences showed that it was not as bad as many people thought. However, almost half the patients (11 of 23) were unsure which form of anaesthesia they received, and in three instances the patient-reported mode of anaesthesia differed from that recorded in the clinical notes.
Balance in choosing mode of anaesthesia
The decision about mode of anaesthesia was described as a balancing act between various competing factors, for example potential side-effects versus the technical aspects of surgery, or patient experience versus physiological impact. There was a consensus that GA should be avoided when patients were more unwell. Where contraindications to particular anaesthesia techniques were discussed, there was debate about even those most commonly cited. For example, 18 clinicians cited a patient being on clopidogrel as a reason to avoid RA, whereas four said RA was still possible.
Patients also balanced different factors when expressing their preferences. For example, one patient still expressed a preference for GA over RA in spite of previous postoperative nausea and vomiting after GA.
Change and development in anaesthesia
Half of the clinicians (28 of 56) said their perspective on anaesthesia techniques had changed over time. Clinicians from hip fracture settings spoke about increasing their use of GA owing to national audits that showed little difference in outcomes, as well as the advent of nerve blocks to aid postoperative pain relief. Reported use of LA was increasing in ruptured EVAR settings, primarily due to research evidence. Improvements in anaesthetic agents over time were seen to have decreased the physiological risks of GA. Patients who had undergone multiple anaesthetics over time also reported an improvement, primarily in how they felt in the immediate postoperative period.
Importance of mode of anaesthesia for outcomes in emergency surgery
There was disagreement about the importance of mode of anaesthesia in influencing patient outcomes after emergency surgery. Factors cited as being more impactful included care received after diagnosis, use of opiates, BP monitoring and duration of surgery. The most important factor was for the anaesthesia to be of high quality. This was described as keeping doses of anaesthetic drugs low, consistency within hospitals, and good communication with patients. For patients, the most salient aspect of their recovery was the quality of care after surgery. However, many reported vivid memories of their experience of the anaesthetic, as well as highlighting the importance of communication in preparing them for the anaesthetic experience.
Theme 2: tensions in decision-making about mode of anaesthesia
Many competing factors affect clinicians' decision-making about anaesthesia (Table 3) , causing tensions. Values in parentheses are percentages.
Clinical autonomy and guidelines in anaesthesia
Anaesthetists described a clinical autonomy that was central to their training and practice, reporting regular monitoring of their practice and use of current research to inform decision-making. However, 16 clinicians reported that, although this allowed decision-making to the benefit of individual patients, it could lead to a concerning variation in practice. Most sites reported not having guidelines for anaesthesia. Some hospitals described 'recipes' being in place that represented guidance rather than being prescriptive. Clinicians in hip fracture settings most commonly reported the use of local guidelines, often as a result of findings from the National Hip Fracture Database. However, autonomy was still seen as a priority in anaesthesia, which resulted in resistance to policy in some Trusts.
Conforming to norms in mode of anaesthesia
Alongside the description of autonomy there was much, potentially contradictory, discussion of conforming to norms -default modes of anaesthesia within teams. In hip fracture settings, clinicians described norms within hospitals but variation between hospitals, echoing the findings from the National Hip Fracture Database. In ruptured EVAR settings, GA was most prevalent, with all but one hospital site reporting almost always using GA for ruptured aneurysms. GA was seen as a national norm for emergency hernia repairs. Where clinicians reported LA, this was a personal deviation based on specific expertise.
Clinicians reported a tension between autonomy and norms, with a sense that the default technique used in a certain hospital takes priority over clinical judgement. There was a reported tendency in surgery to stick with established methods. These habits became ingrained in hospital culture, resulting in feeling exposed if one tried to break the norm.
Practical factors also contributed to GA being a default method. Clinicians from four sites reported difficulty in accessing the necessary theatres or staff to undertake procedures under LA, resulting in GA being the only option for abdominal aortic aneurysm repairs. In hip fracture settings, a lack of consistency in staffing trauma lists resulted in non-specialists anaesthetizing many patients, leading to greater use of GA. Clinicians in hernia settings cited the clinical uncertainty of a patient needing emergency hernia repair as a reason to use GA; the possibility of bowel involvement meant that LA or RA could never be used.
Relationship between expertise, preference and patient involvement
Forty-four clinicians said that expertise was a key component of anaesthesia choice. Most spoke about this in general terms, but ten said that it was down to anaesthetist skill and six specifically to surgeon skill. GA was seen to be the type of anaesthesia that people were most comfortable with. In EVAR and hernia settings, variation in training and a lack of experience doing these procedures under LA was seen as a reason to choose GA.
Expertise led to preferences that then guided decisions about anaesthesia, which was seen as the cause of variation in practice. Variation was also recognized by patients. Over half of clinicians (36 of 56) reported that patient preference was taken into account, but half of these described guiding patients towards a particular choice.
Half of the patients reported that they did not have, or could not remember having, a discussion about the mode of anaesthesia. The rest described different levels of involvement; some felt their opinions were considered, whereas others felt the opposite.
Team dynamics in emergency surgery
A positive team dynamic was seen as very important for quality decision-making. However, this was reported as challenging in emergency surgery where the ever-changing staff lists meant that relationships were harder to form than in elective settings.
Nearly three-quarters of clinicians said the anaesthetist was ultimately responsible for decisions about the method of anaesthesia. This was reported equally by surgeons and anaesthetists, and nearly all other theatre staff. Over half of clinicians reported surgeon involvement in decision-making about the mode of anaesthesia. This varied according to setting, with surgeons reported as most involved in EVAR (37 reporting surgeon involvement) and least involved in hip fracture settings (24 reporting surgeon involvement).
Anaesthetists and surgeons each spoke about how the other affects the choice of mode of anaesthesia. Half the anaesthetists (11 of 21) made references to surgeons misunderstanding aspects of anaesthesia, which in some instances resulted in a preference for GA. Eight surgeons described variations in opinions and preferences between anaesthetists for the same surgical procedure, resulting in a different mode of anaesthesia depending on the individual present for the procedure.
Discussion
The mode of anaesthesia used in emergency surgery can depend on habit, expertise, preference, practicalities and organizational norms or policies, all of which are interlinked. The themes identified in this analysis highlight the tension between clinician and patient preferences and beliefs about the different modes of anaesthesia, and the practical or cultural factors that affect their use in practice.
The recognized variation in anaesthetic practice is attributed primarily to the need for clinician autonomy.
To many clinicians, autonomy is key to high-quality anaesthetic practice, and is emphasized in anaesthetic training. This reflects a scepticism of standardization in healthcare, which questions its utility and potential for curtailing professional judgement 17 . However, one of the most cited reasons for using one technique over another was that it was the norm or default within that organization. When discussing the reasons for norms developing, clinicians cited habits, expertise and preferences rather than research evidence or local or national guidelines. These local defaults were considered difficult to challenge, indicating that culture within a team or hospital site may take preference over autonomous judgement. In previous work, anaesthetists have defined their role as 'a cog in the wheel', giving their service to ensure that surgeon and patient experience is as smooth as possible 18 . This may explain why autonomy may be curtailed in place of trust norms: default modes of anaesthesia within teams. The tension between professional judgement and implementation of care pathways in clinical trials in emergency surgery has been described 19 . Clinicians were concerned about being able to follow pathways given the unpredictability of emergency surgery. However, rather than resistance or refusal, this led to flexibility in how they were implemented in different sites. The authors described this as clinician willingness to change practice in order to enhance quality of care.
The contribution of mode of anaesthesia to patient outcomes after emergency surgery was debated. There was disagreement over whether the short-term effects of having GA compared with LA/RA ultimately affect patient recovery, given the multitude of other contributory factors. The presumption that LA/RA was better for patient outcomes was thus questioned. Although clinicians tended to focus on clinical outcomes such as mortality or duration of hospital stay, patients described positive or negative experiences in different terms. Many clearly identified anaesthesia as the causal factor in their experience of the perioperative period -whether it was feeling better after GA than they had following a previous operation, or vivid memories of how the anaesthetic made them feel on induction and emergence. This is also evident in the literature, with patients reporting anaesthetic-related factors such as nausea or pain from the tracheal tube as important in their experience of surgery 20 .
This apparent disconnect between the outcomes clinicians used to inform their decision-making and those patients felt were important needs to be considered when designing prospective trials comparing modes of anaesthesia. Ongoing efforts to standardize the endpoints reported in clinical trials will include patient-centred outcome measures 21, 22 . Both patient-reported outcome and experience measures are being used increasingly 23 . For example, a core outcome set has been developed for hip fracture trials, which identifies quality of life, pain and activities of daily living as three of the five core outcomes 24 . The extent to which these factors influence clinician decision-making when selecting mode of anaesthesia is unclear. Although 64 per cent of clinicians reported patient preference as a consideration, half of the patients reported that they did not discuss choice of anaesthesia with an anaesthetist. Some patients felt that their experience would have been improved had they been better informed before anaesthesia. A minority of patients reported undergoing a form of anaesthesia that differed from that in the clinical record.
The existence of strongly held, contradictory opinions on modes of anaesthesia raises the question of whether autonomy leads to a dogma that prospective research could be used to address. Similar numbers of clinicians provided strong, convincing arguments for the benefits of both GA and RA for hip fracture surgery. Although fewer clinicians preferred LA for inguinal hernia repairs or EVARs, there were passionate advocates who were convinced of its benefit for patients. Many people cited research as a reason for holding either viewpoint, but this research provided evidence in support of contradictory opinions. Much of the published evidence comparing modes of anaesthesia comprises observational studies using large registries or databases such as the National Hip Fracture Database or National Vascular Registry. Although these studies include large numbers of patients, they are unable to control for variables such as the use of sedation or variability in drugs used. Similarly, an examination of existing Cochrane reviews on mode of anaesthesia found large variability within and between studies, which reduces the reliability of any conclusions drawn 25 . It is thus unsurprising that most clinicians provided nuanced reasoning based on team dynamics, expertise and experience, rather than research or evidence-based decision-making.
These findings should be considered in the context of the strengths and limitations of the study. Interviews were undertaken in eight NHS hospitals in the West of England, including large tertiary and smaller district general hospitals, illustrating a wide variety of practice. Seventy-nine is a large sample size for a qualitative study and represents a range of perspectives. The inclusion of three different emergency surgery settings and different clinical specialties increases the generalizability of the results. Including the patient viewpoint allows a more inclusive clinical discussion. A limitation of this study is that the findings might not extrapolate to other geographical areas. Another potential limitation comes from the recruitment strategy, which resulted in a bigger representation of clinicians from hip fracture settings and fewer non-surgeon/non-anaesthetists in the final sample. Additionally, patients had experienced surgery up to 2 years before interview, which may have affected their memory of the operation.
The nature of anaesthesia will always necessitate flexibility in practice, based on clinical expertise, surgical need and patient factors. However, clinicians are aware of the unmonitored variation in practice, as well as practical and cultural constraints to decision-making. High-quality research, epitomized by RCTs, has been extremely important in changing practice in contexts where it had previously been thought impossible or unnecessary. This qualitative study has demonstrated that both clinicians and patients are amenable to further prospective research comparing modes of anaesthesia in emergency surgery in order to provide guidance to both groups in the process of shared decision-making.
